Introduction
Humour is one of the most interesting and puzzling aspects of human behaviour, and it has been rightfully argued that it plays an important role in an individual's development, as well as in interpersonal communication. Research on this topic has received a significant amount of attention from fields as diverse as linguistics, philosophy, psychology and sociology, and recent years have also seen attempts to build computational models for humour generation and recognition.
In this paper, we summarize the main theories of humour that emerged from philosophical and modern psychological research, and survey the past and present developments in the fields of theoretical and computational linguistics. We also briefly overview related research work in the fields of psychology, sociology and neuroscience. The paper concludes with an illustration of the multidisciplinary applications of humour.
Note that we focus mainly on "verbal humour," which is the most tangible and perhaps the most widely researched form of humour. Although other forms of humour (e.g., visual or situational) have also received attention from the research community, we concentrate our work and consequently this survey on the linguistic expressions of humour.
Theories of Humour
There are three main theories of humour, which emerged primarily from philosophical studies and research in psychology.
Incongruity Theory
The incongruity theory suggests that humour is due to the mixing of two disparate interpretation frames in one statement. One of the earliest references to an incongruity theory of humour is perhaps due to Aristotle [1] who found that the contrast between expectation and actual outcome is often a source of humour. He is also making a distinction between surprise and incongruity, where the later is presumed to have a resolution that was initially hidden from the audience. The incongruity theory has also found a supporter in Schopenhauer [32] , who emphasizes the element of surprise by suggesting that "the greater and more unexpected [...] the incongruity is, the more violent will be [the] laughter." The incongruity theory has been formalized as a necessary condition for humour and used as a basis for the Semantic Script-based Theory of Humour (SSTH) [27] , and later on the General Theory of Verbal Humour (GTVH) [3] .
Superiority Theory
The superiority theory argues that humour is a form of expressing the superiority of one over another. As Hobbes suggested [15], the laughter is "nothing else but sudden glory" triggered by a feeling of superiority with respect to others, or with respect to ourselves in a previous moment. A closely related theory is the one supported by Solomon [33] , who suggests that humour is due to feelings of inferiority, which led to the so called "inferiority theory." Although the superiority and inferiority theories of humour have been typically perceived as diametrically opposed, they are in fact intimately related, as the "superior"/"inferior" distinctions are often due to a different point of view. In fact, it can be argued that laughter is triggered by our feelings of superiority with respect to others or ourselves in a previous moment, which are equivalent to feelings of inferiority felt by others or by ourselves in a past moment.
Relief Theory
The third major theory is the relief theory, which suggests that humour is a form of bypassing certain censors that prevent us from having "prohibited thoughts." Eluding these censors results in a release of the energy inhibited by these censors, and consequently the feeling of relief. One of the strongest supporters of the relief theory is Freud [10] , who draws a connection between jokes and the unconscious, and Spencer [34] , who suggests that laughter is a form of "nervous energy." Some of these ideas have been later embraced by Minsky in his theory of humour [22] , to which he adds a cognitive element that attempts to explain the "faulty logic" that is typically encountered in jokes, which is normally suppressed in order to avoid "cognitive harm."
Linguistic Research on Humour
A significant fraction of the research on humour that has been carried out to date has concentrated on the linguistic characteristics of humour. Among the linguistic theories, the most influential is perhaps the General Theory of Verbal Humour (GTVH) [3] , which is an extension of the earlier Semantic Script-based Theory of Humour (SSTH) [27] .
Semantic Script-Based Theory of Humour
SSTH is based on the representation of jokes as script opposition, which is an idea closely related to the incongruity resolution theory. Briefly, SSTH defines
